Indonesia is one of the largest archipelagic country in the world, with an area of 1,913,578.67 km2, and consists of 34 provinces, 415 regencies, and 93 cities. Since the end of centralistic governance under Soeharto's administration in 1999, Indonesia has adopted a decentralized governance system to deliver national and regional development. It has been noted that Indonesia has variations in social, economic, ecological, and institutional dimensions between a province to another province in Indonesia. This study aims to analyze the sensitivity of indicator and hierarchy of sustainability of province in Indonesia, using a scalogram method, and analyze the status of sustainable development of the regions, using cluster and flag analysis method. The research shows two most sensitive indicators, the ratio of paved road length to area width and the GDP per capita. Both of these indicators are very effective in increasing the sustainability of provincial development in Indonesia. Of the 33 provinces studied, 24 are at a moderate level of sustainability. Flag analysis showed that the SDG scenario is better than the NC-MEA and the BAU at Region I to III.
I. Introduction
Sustainable development has become a commitment and part of development strategies and policies in several countries around the world, including Indonesia (Law of the Republic of Indonesia Number 17 of Tong, Ye, & Hou, 2006) . It is also stated as one of the mission of Indonesia's National Long-Term Development Plan 2005-2025, which is to create the equitable distribution of development and justice, and a green and sustainable Indonesia in 2025 (Law of the Republic of Indonesia Number 17 of 2007, 2007) . Indonesia has a vast territory, covering an area of 1,913,578.67 km2, and consists of 34 provinces, 415 districts and 93 cities (Regulation of the Minister of Home Affairs of the Republic of Indonesia Number 56 of 2015, 2015) . Spangenberg, Pfahl, & Deller (2002) state that quality indicators are sensitive indicators. The more sensitive the indicator, the more qualified it is as a gauge of sustainable development. Sensitive indicators are indicators who react early and sensibly to changes in what they are monitoring, allowing it to be used for monitoring trends of successes or failures of policies. Rustiadi, Saefulhakim, & Panuju (2009) stated that sensitivity indicators are indicators that can rapidly and precisely indicate the important changes in environmental characteristics. Therefore, the selected indicators need to be tested for their sensitivity level, to formulate priority development programs based on the most sensitive indicators.
With the end of the Millennium Development Goals (MDGs) agenda by 2015, the sustainable development is now entering a new agenda with the declaration of Sustainable Development Goals or SDGs through UN Resolution Number A/Res/70/1. The agenda is also a challenge for all governments in the world to achieve three noble goals by 2030: ending poverty, achieving equality and addressing climate change in all countries (United Nations, 2015) . In addition to the enforcement of the SDG's policy, Indonesia is also dealing with the ASEAN Economic Community (MEA) policy, which aims to ensure that each country in the ASEAN region can improve its economic stability and might be able to address various issues related to the economy in each region. This MEA policy is more conducive to economic and social development than the environment. Efforts to have a sustainable development in Indonesia are also influenced by the government's development policies. The development policy, both the policies of the past five years (2010) (2011) (2012) (2013) (2014) , outlined in 11 national development priority agendas (Regulation of the President of the Republic of Indonesia Number 5 of 2010, 2010) , as well as current policies outlined in the 9th Strategic Priority Agenda, called NAWACITA.
In this regard, one of the challenges in regional development, especially in developing countries such as Indonesia is how to measure the success of development as mandated in Law of the Republic of Indonesia Number 23 of 2014 on Regional Government.
The law mandates that each region, both provincial and district/city, implement policies and programs using performance indicators as a means of assessing their success. However, with too many indicators set (> 700 indicators), it is not easy for regions to measure their performance. A simpler measurement of sustainable development is one way to overcome this complexity, by using three pillars of sustainability, namely: (a) economic pillars, (b) social pillars, and (c) environmental pillars, more holistically. The measurement methods were used by Nijkamp & Vreeker (2000) , and Jesinghaus (2007) . The evaluation of its sustainability was performed by Shmelev & Rodríguez-Labajos (2009) and Poveda & Lipsett (2011) . Fauzi & Oxtavianus (2014) have also measured the sustainability by using a composite index to assess Indonesia's sustainable development in the provinces, while Erlinda (2016) uses the Flag and Impressive Decision Model approach to evaluate sustainable development in Jambi Province.
Based on a report released by World Bank (2009) environmental degradation and natural resource degradation, and the absence of good governance in Indonesia have, and will undermine Indonesia's national income between 0.2% to 7% of GDP or vary between or vary between US$ 0.56 billion to US$ 7.7 billion per year. We can see that there are still many challenges and obstacles to achieve sustainable development objectives at the national level. However, this commitment remains a national agenda and should remain to be a development agenda or priority for all provinces in Indonesia.
With the background and consideration as described above, the purpose of this study is to analyze the sensitivity of indicators and sustainability status of regional development in Indonesia.In addition to the enforcement of the SDG's policy, Indonesia is also faced with the ASEAN Economic Community (MEA) policy, which aims to ensure that each country in the ASEAN region can improve its economic stability and might be able to address various issues related to the economy in each region.
II. Method

A. Sensitivity Analysis Indicators and Hierarchy of Sustainable Development of Provincial Region in Indonesia
The method used for this analysis is a scalogram analysis. According to Saefulhakim (2004) , the scalogram can be used to analyze the number of facilities owned by each region or to analyze the presence or absence of such facilities in a region. The facilities in this study are used as indicators of sustainable development in the province. The indicators used in this study are presented in Table  4 , which are secondary data sourced from BPS and related Ministries/Institutions, with serial data from 2010-2014.
The scalogram analysis resulted in a hierarchy of sustainable development of the province. This method emphasizes quantitative rather than qualitative analysis of each measured indicator. The assumption used is that the province with the highest rank indicator is the province that can be a model in the effort to develop sustainable regional development indicators. The steps in the scalogram method are as follows:
1. Develop data tabulation for each indicator, and calculate the mean (x) and standard deviation (σ) of each indicator, as illustrated in Table 1 . 2. Standardize data for each indicator. At this stage, based on the results of the Phase 1 analysis of data tabulation, each data is standardized (Table 2) . Standardization is calculated using the formula: we can see the best province and sustainable indicator, as presented in Table 3 . Scalogram analysis is performed using Microsoft Excel. Table 4 presents the indicators utilized in this study. The data used are secondary data sourced from BPS, the relevant Ministries/Agencies, and local governments, with data series from 2010 to 2014.
B. Analysis of the Sustainability Status of Regional Development
For computational reasons, indicators of institutional dimensions are incorporated into the Social dimension, since the institutional dimension represents the idea of social development. This indicator is then tested into three development scenarios, namely (a) Scenario I: Bussines As Usual (BAU), (b) Scenario II: Nawa Cita-MEA (NC-MEA), and (c) Scenario III: Sustainable Development Goals (SDGs). Assessment of development sustainability status in each region is done by using Flag (Erlinda, 2016; Nijkamp & Vreeker, 2000) method. The Flag method is based on the bandwidth values that are divided into intervals of different sustainability levels. This value is known as Critical Threshold Value or CTVs (Critical Threshold Values). The CTVs band is presented in Figure 1 .
The CTV Flag range above indicates the sustainability of a region's development. The green flag indicates a high rate of sustainable development, and no concern is raised for the decision maker regarding pursuing sustainable development, while the yellow flag indicates that risks have been detected. The red indicates that the development is no longer sustainable and (reverse trend/reconsideration is needed) and black flag indicates hazard zones or high environmental damage occurring due to development that exceeds the capacity of a region (need to be terminated). The Flag Model is a multicriteria decision method, using algorithms, maximization with constraints, mathematically written as follows: Open unemployment rate %
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The column vector (...) represents a constant or Critical Threshold Value (CTV). The sustainability score then based on Critical Threshold Value (CTV) where:
Where x = the value of the indicator measured; S(x) = sustainability indicator that describes green to black areas (whether safe or overloading or unsustainable).
The Flag analysis was performed using Samisoft® software developed by Nijkamp & Vreeker (2000) . The data and indicators used in this study are shown in Table 5 to is better than other indicators. Thus, it can be seen that there are 2 (two) most sensitive indicators, namely the percentage of the paved road length to total area and per capita GRDP. This is evidenced by the very low value of the scalogram for both indicators.
In sequence, if all the dimensions of sustainability are represented then there are 7 (seven) very sensitive indicators located at the far right of the bar chart in Figure 17 . The seven indicators are: (1) percentage of the length of the steady road to the area (economic dimension), (2) GRDP per capita (economic dimension), (3) Gini ratio (economic dimension), (4) percentage of food expenditure (economic dimension), (5) percentage of formal sector labor (social dimension), (6) Total CO2 emissions to population (environmental dimension), and (7) percentage of women's representation in parliament (institutional dimension).
Of the seven highly sensitive indicators representing all sustainable dimensions, four of them are those that fall within the economic dimension, located on the far right of the chart in Figure 2 . This suggests that the economy should still be both the government's and regional governments' development priority, to quickly create sustainable development in Indonesia. The four indicators are (1) percentage of expenditure on food, (2) Gini ratio, (3) GRDP per capita, and (4) percentage of steady road length to the total area.
The seven sensitive indicators are the priority for the government and regional governments to improve, to accelerate the creation of sustainable development of provinces in Indonesia (Figure 2 and Table 9 (Figure 3 and Table 9 ).
Using the above grouping, the hierarchy of provincial level of sustainability in Indonesia, are as follows:
1. Hierarchy I, Provinces with a high level of sustainability of regional development indicators, characterized with the highest total scalogram number of twenty-one development indicators. This is in line with the theory of Serageldin (1996) and UN-CSD (1995) in Spangernberg and Boniot (1998) . Areas with high sustainability are areas where economic, social and institutional development is 140.000
160.000 Table 9 .
The Hierarchy of Provinces' Development Performance Based on Twenty-One Indicators of Sustainable Province Development Using the Scalogram Method
No. level of economic, social, environmental, and institutional progress on average are still moderate. This proves that Indonesia is still in a developing country, and still need some efforts to further improve economic, social and institutional development, without causing any damage to the environment. 3. Hierarchy III, Provinces with low sustainability and low development indicator value. This hierarchy indicates low sustainability indicators of economic, social, environmental and institutional development and low levels of sustainability. There are 5 (five) provinces in the Hierarchy III, namely West Papua, Gorontalo, West Nusa Tenggara, East Nusa Tenggara, and Papua. The detail description of the hierarchy of provinces sustainability in Indonesia is presented in Figure 4 .
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B. Analysis of the Status of Sustainable Regional Development in Indonesia
In assessing the sustainability status of regional development in Indonesia, the 33 provinces are grouped into 4 (four) regions based on island characteristics, socio-economic conditions, and the demographic profiles. The four regions are: Region I (Sumatra); Region II (Java -Bali); Region III (Kalimantan -Sulawesi); and Region IV (Nusa Tenggara, Maluku and Papua). The analysis uses ten indicators of economic, social, environmental, and institutional dimensions. Table 10 and Figure 5 show the results of Flag analysis based on BAU, NC-MEA, and SDGs policies. The summary is shown in Table 9 , which indicates that the SDGs policy scenario is better than that of NC-MEA and BAU for Region I to IV. This is demonstrated by the discovery of green flags that are more evenly distributed in SDGs policy scenarios than NC-MEA and BAU. In addition, Figure 4 also shows a relatively even distribution of the yellow flags in NC-MEA and BAU policies across all regions. This is demonstrated by green flags that are more evenly distributed in SDGs policy scenarios than NC-MEA and BAU. Figure 4 also shows a relatively even distribution of the yellow flags in NC-MEA and BAU policies across all regions. Table 11 shows cross-tabulation results for the Sumatra Region. It shows that both NC-MEA and BAU policy scenarios have similar sustainability levels. This is indicated by the same number of green, yellow, red and black flags. (0 green, 9 yellow, 1 red, and 0 black). Furthermore, when BAU is compared with SDGs it appears that SDGs are better since they produce more green flags (5:0), and no red flags (0:1).
Cross tabulation between SDGs and NC-MEA for region I Sumatra indicates that SDGs are better, since they produce more green flags (5:0) and no red flags (0:1). Thus, it can be concluded that the policy of SDGs development is more sustainable for Region I (Sumatra). Table 12 presents cross tabulation for Region II Java Bali. Comparison of NC-MEA and BAU policies, shows that both scenarios have same sustainability levels, as shown by the number of flags generated. BAU scenario has more yellow flags (9:8), but both BAU and NC-MEA have the same black flags (1:1).
Comparison of BAU with SDGs shows that SDGs is better, as it produces greener flag (7:0) and no black (0:1).
Cross tabulation between SDGs and NCA-MEA in Region II Java-Bali shows that SDGs are better than NC-MEA, since they produce more green flags (7:0), and no red flags (0:1). Thus, it can be concluded that SDGs have more sustainability level for regional II (Java Bali). Table 13 shows the results of cross-tabulations for Region III Kalimantan-Sulawesi. Comparison between NC-MEA and BAU policies, shows no difference between the two, both scenarios generate the same number of flag (0 green, 8 yellow, 1 red, and 1 black). However, when the BAU is compared with SDG, it appears that the SDG is better than BAU, with more green flags (7:0) and fewer yellow flags (2:8). This is because the emergence of a green flag will cause a reduction in the yellow flag, and no red flag (0:1).
Comparing between SDGs and NC-MEA policies, SDGs scenario also showed better than NC-MEA, since it produced more green flags (7:0) and less yellow flag (0:1). Thus, it can be concluded that the sustainability of SDGs is better in Region III (Kalimantan-Sulawesi) compared to BAU and NC-MEA policies. Table 14 provides cross tabulation for the Nusa Tenggara-Maluku-Papua region. The crosstabulation results between BAU, NC-MEA, and SDGs have the same tendency since both produce the same number of flag (1 green, 8 yellow, 1 red, and 0 black). However, if BAU policy scenarios are compared with SDGs, it appears that the SDG scenario is better than BAU with more green flags (6:1), fewer yellow flags (4:8), and no red flag (0:1).
Comparison between SDGs and NC-MEA, shows that the SDG scenario showed better than NC-MEA, since it produced more green flags (6:1) and fewer yellow flags (4:8), and no flag red (0:1). Thus, it can be concluded that the sustainability of SDGs is better in the Region III Kalimantan-Sulawesi compared to the BAU and NC-MEA.
To implement the policy on SDG development, the provincial government can issue a Regional Regulation (PERDA), which adopts more sustainable principles for the region. For example, Regional Regulations on Sustainable Natural Resources Utilization, and Local Regulations on the Provincial Environmental Protection and Management Plan (RPPLH), which is one of the provincial authorities as set forth in Law of the Republic of Indonesia Number 23 of 2014. Such regulation may be the entry point towards sustainable development. It may be followed by adopting the Green Regional Budget Plan (Green APBD) to finance more environmentally friendly economic activities. The formulation of regional policies in the form of regional regulations, regulations of the regional heads, and decision letters of the regional heads to exercise regional authority are in accordance with the provisions of Article 17 paragraph 1 of Law of the Republic of Indonesia Number 23 of 2014. In addition, it should be encouraged that the formulation of regional development planning policies should adopt sustainable principles. For example, as defined in Law Number 25 Year 2004 regarding National Development Planning System and Law of the Republic of Indonesia Number 23 of 2014, Provincial Governments shall determine the Long Term Regional Development Plan (RPJPD), the RPJPD shall be referred to in the preparation of the Medium Term Regional Development Plan (RPJMD), and subsequently the RPJMD is translated into annual planning and budgeting (RKPD and APBD). It means that the implementation of sustainable development policies should be initiated from longterm regional development plan, to be carried to the medium-term regional development planning plan, and reflected in the annual planning and budgeting.
The results of this study also suggest improving the supervision and monitoring of the regional government by the central government for the issues identified as the authority of the central government as stated in Law of the Republic of Indonesia Number 23 of 2014. This is done by incorporating the principles of sustainable development into regulation or policy, as well as in the preparation of norms, standards, procedures and criteria by each ministry/agency at the central government, which will serve as guidelines for local government in governing, developing and empowering the community in the region.
Finally, it should be acknowledged that regional disparities are still a major concern in Indonesia. Gaps concerning the environmental, economic and social aspects of development among regions in Indonesia are still wide. Therefore, policies that minimize such differences should be encouraged. The central government, for example, may use different mechanisms in assessing sustainability criteria based on regional performance. It is well known that Eastern provinces such as Papua and West Papua, rich in natural resources and vast forest areas, are less developed by economic indicators (GRDP). However, if sustainable development indicators are used, such as the forested area, low pollution, resource efficiency, and local wisdom, the provinces of Papua and West Papua may have higher development performance scores than in Java and Sumatra.
IV. Conclusion
Of the twenty-one indicators selected, seven highly sensitive indicators, namely (1) percentage of the length of the paved road to width of the area (economic dimension), (2) GRDP per capita (economic dimension), (3) Gini ratio (economic dimension), (5) percent CO2 emissions to population (environmental dimension), and (7) percentage of women's representation in parliament (dimension institutional). These seven indicators are very effective in improving the sustainability of provincial development in Indonesia. Of the 33 provinces studied, the twenty-four provinces of Indonesia are at a moderate level of sustainability.
Assessment of sustainability in the context of regional development in Indonesia is urgent to do. This research seeks to bridge and overcome challenges to create sustainable regional development in Indonesia through measurement using sustainable regional development indicators. This study shows that Bussines As Usual (BAU) tends to be unsustainable for almost all regions. Meanwhile, the Nawa Cita-MEA scenario tends to deliver mixed results across regions in Indonesia. The development of SDGs scenarios, however, consistently provides better sustainable development across the regions in Indonesia. This study provides a lesson that policy makers may be able to use in assessing how sustainable development can be done easily given the complexity of the expected indicator.
